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Functional Screening and Characterization of the Secretomes Associated with 
Ripening-related Changes during Pear Fruit Development and Ripening 
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This study is divided into three parts. Part one describes the isolation and characterization of two 
glycosidase hydrolases involved in pectin side chain modification during pear fruit development and ripening. To 
elucidate their role in fruit softening, their expression pattern was characterized in European pear ‘La France’ and 
Chinese pear ‘Yali’, two pear fruits which exhibit different softening behavior during ripening. 
Part two is a study on proteomic approach as an alternative strategy for elucidating the complexity of wall 
metabolism during fruit ripening. The yeast-based signal sequence trap (YSST) which is a relatively high 
throughput strategy was used to characterize secreted proteins in pear fruit during ripening. A small scale study 
was carried out using pSMASH vector for cDNA library construction. Various cDNAs encoding ripening-related 
proteins localized to the extracellular were isolated. However, several challenges were encountered which greatly 
inhibited the screening efficiency. Therefore, the second section of the study was undertaken with an objective of 
improving the efficiency of YSST screen for identification of fruit ripening-related secreted proteins. 
Lastly, part three of the study couples the improved YSST functional screen and macroarray analysis for a 
broad-scale and comprehensive analysis of the secretomes associated with fruit ripening-related changes. 1-MCP, 
a highly potent inhibitor of ethylene action was used to elucidate the regulatory role of ethylene on genes 
encoding the secreted proteins.  In addition, expression pattern of these genes was compared in ‘La France’ and 
‘Yali’ fruits. Based on the expression during ripening, regulation by ethylene and expression pattern in the two 
fruit types, some clones were identified that may be classified as new cell wall modifying enzymes and have been 








未知の細胞壁分解関連因子をスクリーニングするためにYeast Signal Sequence Trap(YSST)法を改良した
上で，セイヨウナシ遺伝子解析に適用した。７００以上のクローンの塩基配列解析，アノテーションか
ら，１５０以上の細胞外分泌候補遺伝子断片のクローニングに成功した。この中には，リンゴＥＳＴク
ローンとは相同性を示さないユニークなクローンや心悸遺伝子が含まれていた。さらに，これらの細胞
外因子の遺伝子発現をマクロアレイ解析法によって網羅的に解析し，果実成熟に伴って顕著に変化する
３５個の因子を見いだした。さらに，エチレン作用阻害剤1-ＭＣＰに対する反応性や成熟してもほとん
ど軟化しないチュウゴクナシでの発現パターンとの比較によって，少数の果実軟化の鍵候補因子の絞り
込みに成功している。この中には，既報のポリガラクチュロナーゼやエクスパンシンが含まれる以外に，
数種の新規遺伝子が含まれていた。この発見は今後の果実軟化機構の解明に新たな局面を開く重要な成
果と高く評価できる。 
 以上のことから，本研究は果実の成熟・軟化機構解明の突破口を開く，園芸学・植物生理学上，重要
な成果であるとともに，実用技術への展開も期待できる。したがって，審査委員会は本論文が博士(学術)
の学位に値すると判断した。
